Colonoscopy is performed for both diagnostic and therapeutic indications. Although rare, associated complications can be quite serious. The frequency of these complications depends mainly on the skills of the physicians doing the procedure, and the diagnostic or therapeutic indications. Major complications include adverse anesthetic related events, aspiration pneumonia, bleeding, and colonic perforation. We present a rare case of a post-colonoscopy perforation presenting with subcutaneous emphysema and free mediastinal, and intra-peritoneal air. The patient was successfully managed conservatively with complete resolution of symptoms.
Introduction
Colonoscopy is considered as one of the most commonly performed medical procedures and deemed to be safe. However, the complication rates are increasing as its use is growing due in part to the successful promotion of colorectal cancer screening and prevention guidelines. Post-colonoscopy, the incidence of colonic perforation (CP), is rare with an estimation of 0.19-0.21%. Though intraperitoneal perforation is common, extraperitoneal perforation with pneumoperitoneum, pneumomediastinum, and subcutaneous emphysema is exceedingly rare.
Case Report
A 64-year-old African American female with past medical history significant for hypertension and cerebral aneurysm status after repair presented with sudden onset of diffuse chest and abdominal pain. She described the pain as persistent, dull in nature, non-radiating and aggravated by movement. She had a routine screening colonoscopy in the morning of admission. She also complained of shortness of breath and two episodes of non-bloody, non-bilious vomiting. Before colonoscopy, she was in her usual state of health. Her last colonoscopy was 10 years ago and was normal. For the current procedure, she had adequate bowel preparation and the findings were positive for wide mouthed diverticulosis of the sigmoid colon without other associated findings. No biopsy was performed.
Clinical examination revealed normal vital signs with subcutaneous emphysema and air crepitus at the base of her neck bilaterally and on the anterior chest wall. No rhonchi or wheeze appreciated. The abdomen was diffusely tender and distended with audible bowel sounds. The rest of her examination was normal. Plain radiography showed pneumoperitoneum as well as pneumomediastinum (Fig. 1) . Computed tomography (CT) scan of the chest, abdomen and pelvis revealed massive free retroperitoneal and intraperitoneal air and massive pneumomediastinum with extensive gas dissecting throughout the "neck ( Fig. 2a, b) . She was admitted to the intensive care unit for close monitoring and was managed conservatively with bowel rest, intravenous fluids and broad spectrum antibiotics. The patient condition improved without the need for surgical intervention, her diet was gradually advanced and a repeat CT scan of the chest, abdomen and pelvis after 4 days showed interval improvement of the pneumomediastinum and pneumoperitoneum. She was discharged in a stable condition and advised to follow up with outpatient medical clinic.
Discussion
The incidence of colorectal perforation following colonoscopy has been reported to range between 0.16% in diagnostic colonoscopies and 0.44% in therapeutic colonoscopies [1] . Risk factors for perforation include advanced age, inflammatory bowel disease, diverticulitis, malignant masses and performance of therapeutic procedures such as polypectomy [2] [3] [4] .
Literature suggests sigmoid colon as the most commonly involved site for perforation followed by the cecum, which could be explained by anatomic variations, frequent location of diverticula, polyps and subsequent therapeutic interventions predisposing to thermal or mechanical injuries [5] .
Three different mechanisms describe the cause of perforation: pneumatic perforation, mechanical perforation, and perforation associated with therapeutic colonoscopy [6] . Over distension by insufflated air can cause rupture of colon wall leading to pneumatic perforation while shaft or tip of the endoscope which excessively pressured the intestinal lumen can cause mechanical perforation. Therapeutic colonoscopy associated perforations likely result after colon polypectomy, pneumatic dilation, endoscopic mucosal resection and electroceutical injury caused by snares or hot biopsy forceps use. With polypectomy, this risk rises to 0.3-1%, and with hydrostatic balloon dilatation of colonic strictures, higher rate (4.6%) may be expected [7, 8] . Rarely, after colonoscopy, air can accumulate in certain extra-peritoneal body cavities such as the mediastinum, scrotum, subcutaneous tissues, or pleura [9] . The subcutaneous tissue offers the least resistance to expansion and thus, subcutaneous emphysema is usually the first to manifest [10] . The soft tissues in the neck are connected via a continuum of facial planes with the mediastinal cavity, which creates the pneumoperitoneum. Furthermore, rupture of the mediastinal pleura due to a high pressure of insufflated air may lead to pneumothorax [11] . Cases involving both intra-and extra-peritoneal perforation following colonoscopy are extremely rare. Cirt et al in their literature search found only 11 such cases [8] .
Patients with CP can present with symptoms and signs of peritonitis (mainly abdominal pain and tenderness) within several hours after the completion of colonoscopy. As the patients with therapeutic colonoscopies tend to have a smaller size of the perforation as compared to diagnostic, these have a delay in presentation compared [12] [13] [14] . The suspicion of CP should be kept in mind, if a patient has fever, abdominal pain or distention following the colonoscopic examination, even several days after the procedure. These patients can be diagnosed and treated for CP on the basis of generalized peritonitis without the radiologic evidence of perforation. In clinically in doubt, a plain X-ray of the abdomen should be taken to rule out intraperitoneal air. CT scanning and magnetic resonance imaging are also of great help to identify the free gas [15] . Water-soluble contrast enema can be used to confirm a concealed perforation.
The management of CP has been a controversial issue, though it is effectively managed by both conservative and nonconservative (operative) strategies [16, 17] . Conservative treatment is favored in patients with absence of peritonitis signs and hemodynamic stability [8] . These patients should be closely monitored for clinical improvement which is usually seen within 24 -48 h. If there is no improvement or worsening of condition, surgical interventions can be opted. Recently, another valid approach has been reported in patients with small lesions and without signs of peritonitis, where endoscopic clipping is followed by conservative treatment [18] . Surgical treatment is indicated when there is evidence of peritonitis signs, the presence of the distal obstruction to the perforation site and the worsening or no improvement after conservative treatment [8, 19] .
Conclusion
In conclusion, during a colonoscopy, physicians should be aware of this rare complication as failure to recognize and treat 
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